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IKONOS DEM

Partial quad coverage
Acquired Nov, 2001
Leaf-off

-

Kaintuck Hollow, MO Quadrangile
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IKONOS

0.5 arc-second
spacing (about 15
meters)

Produced from
IKONOS stereo pair

IKONOS DEM - Shaded Relief
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LIDAR DEM - Shaded Relief

LIDAR

10 m spacing

Vertical accuracy < 1m

Produced for
USGS by
EarthData




IKONOS DEM - Shaded Relief
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DEM Accuracy

[KONOZ DEM TEST RESULTS

IKONOS Lattice Stats (meters)

Original DEM

sumsy sum sg/n
40420.03 242.04

Lat-Sunvey

hean -15.36
Standard Error 019
hedian -15.52
hode -18.38
Standard Deviation 247
Sample Variance B.11
kurosis 012
Skewness Q.52
Range 12.43
finirmum -20.48
kaxirum -8.05
Sum -2565.30
Count 167.00

RMSE
1586

DEM with +12 m Bias Adjustment

sum sq sum sg/n
25800.93 1737

"lat-survey"t12m
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DEM Accuracy

DEMs from Four IKONOS Stereo Pairs and Combination

2001112217124870000010202074 -15.0 m Clear,
2001112217134000000010202075 Old DEM
20010430170229500000116012462001 +2.0m| Partly Cloudy
043017031830000011601247

20010508165436600000116077802001 +8.5m | Partly Cloudy
050816552570000011607781
20010408170022000000116161222001 -4.5m | Partly Cloudy
040817011350000011616123

All of the above New DEM

*Production procedures modified to require 2 or more stereo
models for DEM production.

*Information provided by Gene Dial, Space Imaging.
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+12 Meter Bias Adjustment

[KONOZ DEM TEST RESULTS

IKONOS Lattice Stats (meters)
Original DEM DEM with +12 m Bias Adjustment

sumsy sum sg‘n  RMSE
40420.03 242.04 15.56

Lat-Sunvey

-15.36

Standard Error 019
hedian -15.52

-18.38

Standard Deviation 247
Sample Variance B.11
Kurtosis 012
Skewness 052
Range 12.43
kinirnum -20.48
kaximum -5.05

-2565.30

Count 167.00

sum sq sum sg/n RMSE
25800.93 1737 417

"lat-survey"t12m

Standard Error
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Standard Deviation
Sample Yariance
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Skewn ess
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Count
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Vertical Error (m)

IKONOS - Survey
167 test points
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Comparison:
LIDAR DEM
Adjusted IKONOS DEM
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IKONOS open-terrain bias
removed

IKONOS (+16.5m) - LIDAR

-21.3--38 «-35td Dev.

-98--E2 -3--251d Dew.

-B.2--27 -2 -1 5id, Dew.

-27-049 -1-05td. Dew.

nA9 kean

03-45 0-15td De.
45-81 1-25td Dev.
81-11.7 2-35td Dew.

11.7-271 = 3 5kd. Dew.
Mo Data




Difference DEM
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Vegetation Effect on
IKONOS DEM



Five ground cover types tested:
Open terrain
Pasture grass
Broadleaf forest
Dense brush

Pine forest

IKONOS DEM vertical bias of -16.5 m in open
terrain.

Vertical Bias removed prior to vegetation
analysis.
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Brush and Cedar

Kaintuck Study Site



<USGS e Pasture Grass

Kaintuck Study Site




Vegetation Effect on DEM
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Pasture grass



Pine forest

Pasture grass




&USGS Vegetation Effect on DEM
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IKONOS - LIDAR DEM

Pasture grass

-21.3--38 «-35td Dev.

-98--E2 -3--251d Dew.

-B.2--27 -2 -1 5id, Dew.

-27-049 -1-05td. Dew.

nA9 kean

0.9-45 0-15td Dev.
45-81 1-25td Dev.
81-11.7 2-35md Dev.
11.7-271 » 35td Dev.
Mo Data
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Vegetation Category Stats

After IKONOS DEM Adjustment for Open Terrain Bias

Open Terrain Grass Broadleaf
sUrm S sum s RMSE UM Sg sum s RMSE SUm S0 sum sgf RMSE
14558385 2172893 1.474074 % 80043197 3335133 1.826235 166 807662 10.58718 3.253704 *
lat-sur +16.5 lat-sur +16.5 lat-sur +16.5
Mean 0025254 hean -1.187208 Mean 1.924533
Standard Error 0181419 Standard Error  0.289352 Standard Error 0.70115
kedian 0.03 hMedian -1.26 kedian 1.01
Mode -1.88 Mode HEMAA, Mode BN,
ctandard Deviat 1.4845931 Standard Deviat 1.417531 Standard Deviat 2.7156593
Sample YWarianc 2205168 Sample Wariano 2.009394 sample Warano 7375017
kurtosis -0.3503804 Kurtosis 1.220415 kurtosis -1.0329759
Skewness -0.140497 Skewness 0.BR2723 ckewne ss 0.4107R2
Range B.521 Hange B.357 Range 8.737
kinimum -3.754 binirmum -3.977 Minimum -1.577
kaximurm 3.067 Maximum 2.38 Maximum 716
Sum -1.592 Sum -28.493 Sum 28.868
Count 67 Count 24 Count 15
Histogram Histogram Histogram
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Vegetation Category Stats

After IKONOS DEM Adjustment for Open Terrain Bias

Dense Brush

12106

lat-sur +16.5
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Conclusions

IKONOS stereo pairs produced DEMs with —15m to +8m vertical error.

A combination of stereo pairs can yield a DEM with less error...

In this case -3.5m.

Analysis of multiple stereo pairs and possible combined solution may

be necessary in production process.

Standard deviation of 2.5m is quite reasonable considering the

extensive forest cover.

Tall and dense vegetation affect the achievable vertical accuracy.



